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(54) COIL DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coil device 
which is easily manufactured and assembled and 
excellent in high-frequency characteristics. 
SOLUTION: A first base 7 and a second base 17 are 
formed of composite magnetic material which comprises 
resin and ferromagnetic powder. A first coil 9 and a 
second coil 19 are each formed in a spiral on the one 
surfaces of the bases 7 and 17, and the inner ends of 
the coils 9 and 19 are led to the other surfaces of the 
bases 7 and 17 through the intermediary of through-hole 
conductors. The first circuit board 7 and the second 
circuit board 17 are so arranged as to enable the 
surface of the board 7 on which the coil 9 is formed to 
confront the surface of the board 1 7 on which the coil 
19 is formed. A non- magnetic insulating layer 5 is 
interposed between the first circuit board 1 and the 
second circuit board 3. 
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(54) \m\<o&m n-fjv&m 

(57) mm 

RXfm2<D^^/l^9^ 1 9l«fllJfcT«B2<D»*7, 1 

^nrv>5<> *l«>EI»aa[7*5J:t^*2 0laIB««i 
£rWi-*®£tfS. SV^^c^tfpJ•r6 < t p^iBS^tLTV^ 
&3 £<a(imc{iiS;te>:ft-CV^ 0 




MSBIg 1 ©E^g^ mro^^/vt 
tfriESfii<z>^/M4. ^iE^ios^o-afij-^^ 

[MM 3 ] l lzXMtsti1t=4A&m-c*>o 

[MM 4 ] mm 1 75S3©^rn^fcge«$Hfc3 
mra* i i tmes 2 i gh z 

Mo 

[if M5 ] MM 1 ©ttji*fce«**Lfc=i 

[MM 6 ] MM 1 »3S5©^A^C|B«$*Lfc3 
ffltattm*f»*tt % Fe, Ni*ftttCoWWSft 
[MM 7 ] MM 1 75^ 6 ©«*t^fc«(ft*nfc 3 



(MM 8 ] 1 7 o^rttdMcga«$^fc3 

*E»»tt»5feO*##tt % 1 0 - 9 0 w t a 

imm 9 ] n^m 1 ^ s oMtLd^i5«$ttfc 31 

t i> 1 

[MM 1 0 ] ISM 1 75M 9 (OtttiMz&MtShtz 

(MM 1 1 ] 1 1 0 ©«ft*fcB*£;h, 
[0 00 1] 
[0 0 0 2] 

[0 0 0 3] (:W*-K*B- 

[0 0 0 4] 7x7-f H^^mi^^^^CO 

1 0 0 0 5 ] Jfcfc, ±3$<D J: p IC LT«SJifc» 1 © 
5. 1203-fAtt, ®2©«gigiSJcJ:or, 



-2- 



[00 0 6] »2<0=«^^«r«5 <fc ^3© 

[000 7]|l^;TO2(D3^Jt PT^ 

[00 0 8] m 2 «>«tt#:K«o±lc:K*-t bJxfcft 5 fctl 
tt:£fc#W§-a\ ffiia***?*, »ELT»»4 
[00 0 9] iStt, » 1 o«tt*S*Eo 

[ooio] ±i£Lfc<t «e* % mmwn^Mk 

^t57 p ot7|: t toT, ifi&iKcJ»ttJB. 

[ooii] u*»t>, asxsi^tt, ^o^ig 

[0 0 12] Mi-. !S2 0«tt#a«(0±ICRJt6*tfc 

^t)tnum^^, is 3 (omum^m^h^tL^^^— 

[0 0 13] L*»U *9i8tlBJ8J;^^- 



[0 0 14] :/n-fe*©MHfc % ii^l^^tt, 

r^hum* ms<oib»mRim2(oa^/u 

Iff 1 ©tttt**««fc:KI* *>1%1tx/i~-fr-A>m#:b v 
jg 2 «>«tt«c»E«ir»tt hfr1tx&-*-,umti:k & 
©B^*>itLfctt;ft4*fcbfcv\, 

[0015] ^ft. ±&L,1t<&toXmz&&&&Z£5 
G H z K±o*jis*«t-c y -r X£r KHR t ft * 3 V 

10 0 16] IP*> % AaftO^ya^ ^<Z>IO 
«^«««»IC*5V^rrt, $Cl 0 0MH«£li©HS* 

sasw«/>r x«iGHzj^±ic:t>^-r6o 

«JB«y-fXr±* 6%ttB3r3i0* hV-YXt 
LTKB<Drt*M£e*i-e. a-* a 

/W«tf> £ 5 =* * 2x^6 — k y >r x&Bfc*-r Sfca&KJB 

tt. lGHz^±<oaW«ty-fXHtiaiRi-5ii3SS^# 
[0017] MM, fl&tetM&BSr^a:^ Hcioti 

[0 0 18] 

[ooi9] *is^<ot>5— o<Dsu@tt x ^jfwnm* 

[0 0 20] *5SW^JElct> p-oeD^tt, S»JK<0 
[0 0 2 1 ] *^^<^MtCt>p— O^^Mfi, 1GHz 

[0 0 2 2) «^^^lCt>7-O(0rat 



-3- 



[0 0 2 3] 

it*. **wfc«a=-fA*«H:, shocks***, 
(o^-c gna# i <o&it<D—m±\zm&Zik\£j&j& 

[0 0 2 5] «ME*2<D|aIlSJ6K f i % #2<&»*£ v « 

'w** Mrfam 2 ©I*©-® .blew** ttic am 
$*lt*5»k iw^«neti2oxifc«>*^Aici(ai- 

#jHx-cv^s 0 

[0 0 2 6] ^TlBBi<oiH]^^K^ < tTjfirri2^2(DiHi^ 
s* striE^&ig^n, «jia»i©niK3£Kt. B^ia 

m 2 <D\B}&&fot<DmiZffi5L hfbX V^S_B£ Uh .fc 9 
[0 0 2 7] f2^@KS«IJ, miOIsI^S«^ll« 

[0028] *BWK«3=x*f/i,§£flrett % ji^uytm 

l©lfiI%»fi*5J:t^»20|BlB*tEfc©|B!fc, 

[0 0 2 9] *l<Z)0B«R*J:t5*2(Oia»*KHt, 

Sl(Da^^tt5®^ % fS 2 0>=i*f fit 

SVMc^tf^ai-5J:5fcfilS$tt■rv^-6^e>, Hi<z> 

✓HiSS 1 eSflro-jBJ^ragjftgj-i,, «2«>3^tt|R 
2cogft:o— ®±l£?f£jS£;ft,T^Sd>k. TOa^/l^ 

ffi«>T»<fcS 0 
[ 0 0 3 0 ] # 1 <0 = -f ^rtftttt, JB 1 ©S#©||* 



tb$grio^sjiofl!i«Sffiiiijc»< c&jjs-rt*. * 
MB«ln»<rfcw*5 0 jft2 4>isiB£K«> % mi 
*lS 0 

[oo3i] mi<D&#js£Ttm2<D&K^ mmt, 

[0 0 3 2] ^fc. «■«>«■» *fc|jt«^S 
[0 0 3 3] 

4M¥«aH. EI2tt@lJ^$tufc3>r/i«(I©|a^ 

2 ©isiks« 3 1 . im&mmm 5 * 

[0 0 3 4] f l©S^7t, « 

lOa^g^tftf, »l©I#7|i, 

*P-f?K», 7x/^ |f^U-f-< 

5 K h y r ^V»«^tt7 y5R»<D^^< 1 s^rffi 

So 

[0 0 3 5] *»tt»*tbrHt % Ni/ZD^7x 7 

hMv^itwtft. JEfc. Mttteitr, f 

So ^CD^ch LTtt, FeCo^, FeNi^. NiCo^ 
FeCoNi^ v FeSi^^fcfiFeMn^^^fo^o 
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[0 0 3 6] #l<Z>S#:7tt % *r&A/-0 

^xh&t<\ im&a&n+ #y*^n 

So 

[00 3 7] H14 tt« 1 <OlaI&&IR 1 coE®0, 0 5 

rare* ««fr«jc^$Hri^s. si^^/vg© 

©GUI 3K:«|tatfLT^a. ^ /u — 3jx— /i^flc i stt, fife 
AMI 3oy-KM2 7lc^£ivc^3. y — Kit 

(Oa-f^O^t Wty-KIW2 6 

[0 0 3 8] fB2^>@KXK3r±^ ■l|CBB9StL-CV^ 
12^1 7 I2^;n 9^r^ 
tfo US 2 tf>&# 1 7 tt, mm t > M«Ett»* £ tf « 

fc LT^fcim Srffl V * -5 d t &X t *• 
[00 3 91 JB2 0>=»-f /H 9|± x j(|2 0S#l 7 0- 
®2 1 JilC»#SttlC^ric4*tTV^5. #2<0=3-<OW 
9©ft»2 8tt, f20S^l 7 0-I±2 lCfeo 

>rv4gflc 3 7fi, 2 3 <D V - Ktttt 3 1 

j&£*xT^S 0 !)-K««3ltt, »2©fi#l7©« 

«y-K««2 9KJ:»K S2tf)»#l 7<D 

3 irt* S2oS#i 7<0£W£#ffii-awm!iffifc:« 

[0 0 4 0] MIC. Hl-B5«:#Bt*twe)d^J: 
5lc, *i©=>f^goy— K««2 5tt^«iBW-7 5 

icsaR y - Km® 2 7 7 7 \cm&z 

*K S2(03^H9(O!)- KStt 2 9 tt^ftfi*^ 7 9 

risk $ y - res 3 i wmm? sic^n 

JMWSRP7 7, 8 1 ^«W^7 5. 7 9tf>tt5f 
[0 0 4 1] »l(OSK*«l*5ilf»2<D0K*«3 



913. SBio|siKS|6i*3j:utff2^®fSaiR3SrJlia 

[0 0 4 2] #BttHM5tt «l©lHlBStEl 

9, *^»tt((c-e/j:5»l0S*7 2lr/a2 0»t:i 7 

l(D=i^/V9^I^B2C03^/n 9<D£C5«8cic*H" 

7 Oftffffl 1 3 (C«HM 3 3 SrflM U 02 <D&# 
1 7©j|ffii2 3&4MM3 5SrfSSUTt>iV\ 

[0043] ■ e i*bi~b 5 tcjFLfc^ 

M0OT-C$)6 O 0^-T6J;plc N gUHSSlc^Lfc 

W «r*MRB?7 5lclCKU (AW fc** 

W7 7lC^U;i^i:/^ e *2©=2>f/H 
9tt, (*W *:*«WP7 9fc«ttU 

(AW «MWF-8 ltc^Ufcttjft&ft*. 
[0 0 4 4] _b5*L;fc<fc5K, »1©|hI»»R1W:, Jg 

1 Olft:7 1 On^;U9 ^ ^AyTV^c 
-f/1^914, SlOP70-ffill ^ 

2 4 ftSjft 1 <D&# 7 OJ?**|RHClKii-r ^ 

1 5 Srrfr UTB 1 <0&# 7 OfiMflil 1 3 £»MvC 

[0 0 4 5] ]R2 0|BlKJK«3t>. *1<OIbIKS«1 t 
ra«ft»5ft«:*rUTV^d^, SS2<D0K^K3t>, * 

<0lslKS«l*5J:^»2(0lsJ^tR3 fcolBfc, mm. 
^ < yP^O^^ Ir^t6f 1 ©@^M 1 ^t^m 2 

[0 0 4 6] *1 ©Is]K**Rl*5j:Ut^2 0|HlK**R3 
tt, Sl©3^;i/9^lrt5®l 1 »20a-f/H 
9«r*t«iS2 1 t*5 x SVMc^i-SJ:5lcgae$tv 
TV>6^b, ^1 0=»W ^9X0RJB2O=«-f /H 90jg 

[0 0 4 7] il^3^/U9©rtilS2 4Fi, Il^Ifr 
7 0»^*ftlCK5ii-6^^— 5^LT 
tRlOXft:7 0ilfeS«!ll 3lc9^HTV^d^T«. =»>f 
ot*>«A«2 4$r, SSlo3S«c 7 <0flfeffi<i9 
l3$raSt), y- K*«2 7©4+#*ft6*l©J6«7 
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[0 0 4 8] J=fc, Ml<D^-{/l'9(DKffi2 6 ft, ^1 
^#70-11(11^5©^ ^^Oi^i 
o~C&;5*US2 6£, m*>»f:7«D-BQ«i 

[0 0 5 0] *l<OS#:7*5J:t«B2«)«#l 714, Jtf 

[0 0 5 2] H1-B6U, SlO|§»»Ki&ue»2 

®Wl 3^P>^T. IU^I«0ClJc:#^nTVN5^«:^! 
Sr^Lfc. :titfiR/iot, *l<D=i*M'9 2fct/J&2 
^^^yW19«: % »l<OS»7©jaiSii3^^T, 

[0 0 5 3] i7ttfl^a^;P9M2(D3^;n 

«U *&*« (MB) **tt^7 7fc»fcUfc*rt 
tt^S lfcSBHU (Aft) t«JW7 9K 

[0054] SlSttSi-ae^Ufca-f^asr^ 

«fflf7 5 x 7 9£A;ttB!lINl s IN2 
fcSMfcU ^^7 7, 8 1tWA«OUTl % OU 

T2K:saBrt-3. *««hf7 5, 7 9^e>im4e-c^»$ 
m&&vz> 0 HWiouTi, ouT2^e>e*bx< 

*>*bS 0 Wrttfl stt, **WF7 5£. ^SWH t 7 
=»-f/^9, 1 9fc«H5«atfcJ:oT^C-5«|SLdS5:v^ 



«*Istt, ^«f7 5, 7 9^^«f 77, 8 
JO 0 5 5] ■9ttHl-B6lC«Ufca-fA««^ 

7^fcbT«v^»fr©*«®»B-e*>«. bic*$v* 

7^kttfflV^t*tt, ^»«ff7 9, 81£A^ 

movti^ ouT2«f 5e zfttnm 

tC. «Wft7 5, 7 7SrAA«INl, IN2ICSBK 
U «W7 9, 8 lSrffi^iWOUTl, OUT2C 

[0 0 5 6] 01 0«:(2l7iC^b/c3^/l^g^=2^v 

£>*o Bfc*5V*T* B7|C%frfc#hftttft&ft-0«M 

5 J: pic, B7(c^bfcaW > A'Slfi^3'=ev-=e— K^-a 

^ 3 ^t UT^V^IMiat. **MKP7 5 % 8 1^ 
IN2fc«iU *MHF7 7, 79^ 
W*«OUTl % OUT2|^n o «»7 5, 
8 l«»€>R*-CffltSiXfca*^-.Ky^XWiI n 
ttx »l© = >T/P9ilTJ«2<Oa-f/H 9«r«oT*h, 

SBR, «^te#"C*^Sttfc» i co»K&lF»2«)* 
*teJ:«»ftff««»«. H«J«OUTl, OUT 2 
*^ffl*W7 7, 79|^LT<6^y^K7 
^Xi^ttt, BW®MXfMl##e>;|'L*. A^fiM- 

I s « % »tW^7 5 t. Mm* 8 1 fcfcJMtofcffi 

5, 8 1HWf7 7, 7 9l^f5:<!:*<, 
[0 0 5 7] Bl ltt®7^tfc3>fyl^|ff^h7V 

-©#I»«ttt**. Bi5^-«J:5fc % @7t^ 
Uc=r^f ^ ^y^^ ^^^^^ ^ ftas 

^79, Sl^IINl, IN2IC«3RU 
^7 5, 7 7^fOUTl, OUT2fc«gW-* 0 
Sfctt, dtLtttaSfrt, ^»7 5, 7 7*A*m 
Nl % IN2|C«KU «B»7 9 t SltBAHo 
UT1, OUT2tC&MLTt><fcV\, 
[0 0 5 8] JSfeJ^ ^^fC^S ^/l^glCfc^T, 

20=>f;H9^^M (M) ttnrf6fcR0 % 

(M) ttfl^7Wf2<OS^l 7£tftaH-S^ 
*n&«r*ffik (M) OB««nc*f. 
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1 


1.5 


2 


4 


10 


15 


20 


(M) 


0.82 


088 


096 


097 


OlSTE 


CL975 


0L978 



[0 0 5 9] \^7jk~tX^K, 0. 9 _h<DJ&^gy& 

(m) &«zit*>\zn % itmmmutK m £2**8*11- 

<OlsI»S»Kl4r«rirt-*JBl©»*c7, RXfi* 1200 

bsss 3 &«/«;-r*si 2 cd^# i 7 mm t > &&& 

[0 0 6 0] ±»UfcJ:5*]ta«*M«r«-r5 
[0 0 6 1] <3&l£fcfi3&>N i/Cu/Zn^7x7>f 

hm^^^r. s o onc<Dtaae*f*"Cs 2»«w-eJlM&« 
u M3&<o«a:«*-c»#ufc. Afrftffjatur. Fe 2 o 

3=6 4. 3 3wt%, Ni0=10. 9 2wt%, CuO= 
6. 1 3wt%, Zn0=18. 6 2wt%©^lfC, 

jtaft*M = 2 3 0^)7x7^ haitts^w&H^:. 

[0 0 6 2] <»iB>H^»tt#:«:«*i--5»IB^ tt 

JJgte#lif¥9 - 5 9 4 8 6 ^ffKcHigv^iirV^. 
[0 0 6 3] 3£lc»b< #*ffiai#=¥->»re«r3 0 
-80wt%, *fx7*s—A'Amfo&3-=tf*tsmK 

5rl0~40wt%, -r h 7 7x — p $ 4< 

^v-Mflf 5 - 3 5 w t b U 1 O 0 WL 

_ . . . 3*2 



[0 0 6 4] ^Wtfi^sK^r^WBi: tt, aitr^SLai 
aK^^WfiB Wb->=r:/^2K^r^^tM^tf3— MOO 
i*5Wx^-M 00 7) S:^nm2 6. 9wt 

irisffim IMItts^^ttUVM^V*— h 1 2 2 
5) fr2 3. lwt%. 4m#»£J*o:*#*t'»j»fc 

isxAr^ttistiMmfz* — h 1 0 3 1 S) £2 3. 1 
w t %Sr-ttt^*tpt>OS:±rit»fc U Slfb«dt tt 

Vtfcj&Ym 1 2 9 B 6 5) SrAn*.. HlkflKiM^ UT-f 
^^y-/Wb^ (E3H{fc*I*lt«2*E4MZ) &m 

[0065] <m#toam>m»(oatm\c^tiox^ 
&(a5^h^iutf, ft**-**:. 

SffiOtt* «T»ffiU ^Pi&bT, 4mmOT^f^l 
[0 0 6 6] <m&(DHMM&ti>Z<D±?\Cl.Tnt> 

TBkts. ifcic. &titttft;|;4>&£«^ (wt%) 
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15 



[0 0 6 7] &2fc:J:*£* Statt^oS&tofids 1 0 
M«tt»*^asaHi*365 1 0 w t %*»©«H-Cf4. H:^ 

[0068] ia 1 2t±m$Lmz*trz='( /wmwut 

(M) Sr^flgl'CfcSo BBfc&V^C, dM*Mlf±* Ni 
/Zn*«87*^h©a«lt»*i, «MI2:«rdtr 
tt^«tttt&tt^-C» l <oia»»K 72HVfR 2 (DUIKS 
«1 7t*ritbfc*»Hfc«S=i-fA«Bo»tt, Aid 
M2HN i/Zn^7x7^ MWMV^T* 1 <0 
H«5S«72fct5»2 0|a]ISatRl 7Sri«lfc^©3 



[0 0 6 9] 01 2£r#J$1-5£. »3^;i«S^ 

(M) f*. 4$i£ft»M2K^1-J;5K:, 
2 0 0MH z*tftiflJM««r«B»LXV^^. -tfUSU: 
«>»««-C«L*ICTI*U lGHzWO. 6 5*"C« 

[0070] rtucMur, A*tt© 
*g\ IteMR (M) tt, »ttftj»Ml^-TJ:p^ 

2GHz*T*fflffl«M£#U 3GHztO. 8*"CL 

J:*ttf* lGHz^JLJi<Dii5^&^Lt. aftV^Hr^ffft 
(M) Srfit^U^Sift^tS^Oh^^^fctta^^ 

[oo7i] (2 i 3»«»«*c»ra= a -YA'c^>f^tr— 
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Z 2 f*N i /Zn*d«7*7-f HWtt«V^T» 1 <0 
IaIB2i« 7 2 OlaieXfi 1 7 LfeSKoa 

[0 0 7 2] BlSfcWB-t-*^ &*a>z*4A#Mto 
200MHzTWlOOO (O) 1 GHz 

[00 7 3] £*UC»UT, ^Wfc^ia^/pftjt© 
1. 5GHz^^ 3 ^g(O200MHz©i 

^^>t-^^:^s T ^ x 3G 
Hzt*t)tioo (a) ^yfc^^^e:^^ 



[0 0 7 4] fl(DS^7ra2^1 7ft, 

[0 0 75] «3»:MHUtd<oKA, ^A^HS&a 

fclOWtLft, SlOS#7 (*fcf±»2<OS*l 
7) Off*»2 0 0|uniLfc ^©»1<0S*7 (* 
fcli*2©i|j(:i7) ©JilC, 8l©3^ 9 ( 4fcf4 
*2©3-fM9) 7*M;y^77^ig&ms 

^^V>T^tt^±Lfc^l0^7 (*fctt»2© 



3*3 







#5X9 ox 








3/10 


0/10 


0/10 


0/10 



#17) fc&MOT/^&^^a^fcj^ 
9«r*U<^±$*»«- tfiwe>*^fc« 0 lot, 



[0 0 7 7] **WfcfilS3-f/UJ6ff^v^T, #BH$ 
J*^S 0 £(D»* % Mfitt|fiM5(Off^» % #*u< 

siom^ts &&&& cm) i«^ur^5 0 £ 
4 ic^-r^-^ $ i <om» 7 Rvm 2 03$ 1 7 
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0.61 



[ 0 0 7 8 ] m 4 |C»«M: 9 (c, #ft3H£&&£ 5 
* 5 10 0/£m^eim 0. 9 #±<Z>KV 

ft (m) ^tifc^tr, »ifeti5^ 

*10 0Mmt«t^ tt&ffft (M) #0. 8£(Tt 
ft 9, NPftffft (M) #*U<#flrt-*. #f=fi£ 

5 Mfiaomintmc * 0 r«^-r 

0. 9 4fiLkoa»Ti*lf«ft«ft (M) frflMfc-r 
[0 0 7 9] 

<o J: 5 ft3M££&3 So 
(a) ^^4t^^ 3 ^;^|^ t5 > t 



(b) =4A«>mxtowmzu\*x* HB^mmmm* 

*xS =*>f **ft*Jg#fe-r* - k s o 

(c) Wttfto^y^h^^-^^^^^ig,^ 

So 

(d) lGHz«±(0i«HafW-cy^XKlRL»*3 

/hbwmwm-* r £ as-ct So 
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